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rors in dose level, although their importance is obvious (Hanks, 1984) .
A variation of the actual dose distribution relative to the planned dose distribution can result in a reduction of dose in part of the target volume, in an increased irradiation (in dose and volume) of normal tissues at risk, and, in extreme cases, in a miss of some part of the target volume.
The effects of factors which tend to disturb the dose distribution may be intuitively obvious in a case of a single beam. However, the situation can be quite complex when several beams are involved.
A technique for combining most sources of uncertainty (including patient position error) has been proposed recently (Goitein, 1985) . In practice, three dose computations are performed; the conventional dose distribution using nominal values of the parameters upon which the dose distribution depends and the dose distributions of the greatest, and of the smallest, dose likely to result from the use of the extreme values of these parameters to any point. From these, one can obtain the nominal dose and the range of likely dose at any point.
This new attempt to evaluate the uncertainty in dose distribution, in addition to the planned dose distribution, is now made possible by means of rather complex computer programs. For a proposed plan to be clinically acceptable, not only must the nominal dose distribution be satisfactory, but the consequences of the inevitable uncertainties must lead to clinically acceptable dose uncertainties. Explicit calculations and display of the dose uncertainty can facilitate this judgment and can highlight those sources of uncertainty which may compromise the success of therapy.
